Microarrays are popular in biology today for parallel screening of thousands of genes and proteins, however microarray data are known to be noisy and imprecise [1]. To address this issue, we have developed a novel polymer liftoff substrate that improves the uniformity of a microarray printed spot, as well as reduces the background signal, hence achieving a better reproducibility in the results as compared to standard microarray slides [2]. In addition, we have also observed the drying behavior of complex solutions (printing buffers containing DNA) on our polymer substrates, postulating the underlying dynamics that may control microarray spot morphology. Our polymer arrays are compatible with existing microarrayer technologies, and experiments are underway to use these arrays to study tissue samples.
Summary of Research
Data obtained from DNA microarray-based experiments consists of measurements of thousands of individual genes. As such, the confidence in the data depends critically on the printed spot morphology, amongst other experimental factors. However, the dynamics underlying the drying of complex solutions (printing buffers containing DNA), which influence the spot morphology, are not well understood. To control and improve the uniformity of a printed DNA spot, we have developed a novel polymer liftoff substrate that combines a hydrophobic polymer patterned on a hydrophilic surface, using standard photolithography techniques [3] .
Briefly, the layer of polymer was conformally vaporcoated onto glass substrates, then the polymer was subsequently patterned using oxygen plasma reactive ion etching while using a photoresist mask. The process defined the exposed areas of the underlying glass substrate. Thereafter, these polymer microarrays were spotted with probe oligonucleotides in a conventional microarrayer, and then the polymer was peeled away to leave only the probes printed on the surface (Figure 1) . These substrates were then hybridized and processed in the same way as a conventional microarray slide.
We have observed a smaller standard deviation in the fluorescence pixel intensities measured from our polymer arrays as compared to conventional microarrays, across a range of concentrations (Figure 2) . We postulated that the hybrid hydrophobic-hydrophilic nature of our substrate creates an inward flow of DNA material as the printed spot is drying, hence evenly depositing DNA in each spot (Figure 3 ). This contrasts to the outward convective flow in a printed spot on a conventional microarray slide, which corresponds to the commonly observed "coffee-ring" pattern formed by a droplet upon drying on a hydrophilic surface [4] . 
Biological Applications
Our polymer arrays offer the advantages of improved uniformity and higher reproducibility over conventional microarrays slides. We have shown these benefits are a result of the constrained deposition of DNA inside the patterned openings via tailoring of the substrate surface properties. These polymer arrays are compatible with existing conventional microarrayer technology. We envision that the results of this work can be applied to other biological applications such various biomolecular arrays (e.g. cells, proteins, RNA), as well as self-assembly and concentration of dilute analytes. 
